Abstract: There are various ways to monitor active volcanoes, such as the method of observing the activity of a volcano with the naked eye, the method of referring to the past eruptive history based on the historic records and the method of monitoring volcanoes by using observation equipment. The most basic method from the observation equipment-using methods to monitor volcanoes is seismic monitoring. In addition to this, the ways to monitor volcanoes are as follows: resonance observation which may be effective to remove artificial noises from the seismic activities that are recorded in the seismograph, ground deformation by using precision leveling, electronic distance measurement, tiltmeter, GPS, and InSAR observation method, volcanic gas monitoring, hydrologic and meteorological monitoring, and other geophysical monitoring methods. These monitoring methods can make volcanic activities effectively monitored, determine the behavior of magmas in magma chambers and help predict the future volcanic eruptions more accurately and early warning, thus, minimize and mitigate the damage of volcanic hazards.
. The three categories containing the most instruments(seismic, deformation, and hydrological) are subdivided by instrument type(as given in Table 1 ). Fig. 4 . Synchronicity of the eruption captured by satellite image, infrasonic wave data, and tremor data from Shinmoe-dake of Kirishima volcano (Earthquake Research Institute, 2011) . Amplitude of tremor had become larger between 14:50-18:30 on 26th, 2:20-4:50 on 27th, and 15:30-17:30 on 27th January, and that the amplitude of the infrasonic wave became larger corresponding with the increase of tremor activity. Just before and after these activities, ash plume is not obvious on the infrared images taken by satellite of Japan Meteorological Agency. But 1-2 hours after that, ash plume widely spreading toward east can be clearly recognized. That is, it can explain that the intensity of eruption became higher as the amplitude of tremor and infrasonic wave became large. This will be one of indicators of volcanic activity of this time. 기리시마산 신모에다케 분화의 미동과 공진 관측 예:
그러나 관측 장비를 동원하여 화산체를 감시할
미동 ( . This graph shows a one-year record of tilt from the Uwekahuna tiltmeter located on rim of Kilauea's caldera(USGS). When the tiltmeter record showed an increase in slope angle (microradians) the ground was tilting away from the caldera, which indicates the summit area was inflating with magma. Then, when lava within Pu'u 'O'o filled and overflowed the crater or began fountaining, the summit tiltmeter record suddenly showed a decrease in slope angle or deflation. After the eruption, the tiltmeter once again recorded a steady outward tilt. Fig. 7 . Tiltmeters detect increasing rates of deformation before eruption(USGS). This graph shows a three-month record of tilt from a tiltmeter located less than 100 m north of the dome before the March 19, 1982, eruption (vertical red line) at Mount St. Helens. The tiltmeter recorded a change in ground slope in two directions, radial and tangential to the dome. Note the gradual tilt that began in mid-January and accelerated sharply in mid-March. Then, within 30 minutes of the eruption, the radial ground tilt reversed direction; this reversal indicated the ground stopped tilting away from the dome and began to subside rapidly. McGee and Casadevall, 1994) . The 1980-1986 eruption of Mount St. Helens remains one of the most extensively monitored eruptive periods for gas emission at any volcano worldwide. Between May 1980 and the end of 1986, 800 airborne measurements of SO 2 were taken, and over a 1,000 measurements occurred by the end of 1988. This extensive study showed that SO 2 dropped steeply after the May 18, 1980 eruption -thought to be the result of a decreased magma supply to the surface. Increased rates of SO 2 measured before several dome extrusions were signs that magma was moving at a more rapid rate toward the crater vent -the heightened SO 2 emissions continued until periods of dome extrusion stopped. CO 2 emissions were also monitored quite well in the first two years of the eruption with nearly 120 measurements between July 1980 and August 1981. The data show a similar sharp decline in the amount of CO 2 emitted over that time period with peak emissions over 22 kilotons per day. 
면 기울기의 방향이 역전되었으며, 이러한 역전은

